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C^S|#-^] A000206106 
(iimH] ^fi^l5^ 3>gilB 

ClSl^^tf^^] HOIL 21/265 

[»^^®fJC] 10 

[^mxttMm] #^;[f«;riiitrt#iE/MBi*^BTi#% «fc^^ttm^^ 

[|iS'J##] 000003078 

100058479 

03-3502-3181 
Ci^S!f#-^] 100091351 



itill# 2003-3023492 



#2 0 0 3 — 0^ 5 0 6 3 

imm^] 100088683 
C^SII##] 100108855 

le^^xit^m: mm 
mmm^] iooo846i8 

imm^] 100092196 
[^M^mSH^^] 011567 

mii^m] 2i,oooR 

im^^] mmm i 
m^^] . mm i 
mmm i 
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#2 0 0 3 — 0^ 5 0 6 3 

mm^] mmm 

■&> mtm^mirfcm^iZTSimmm v r^m^ji^^mmizmm^m Lxmmm^ 

uM%^iiim^\zn-t^mmL(Dmn72^mz^hxmn7L^nm.t.hxmm(Di^n 

3 i: & #^ ^ f s 1 SB«<^)?^^ ^ > ^ A T ^ -fe ^ ^ U o 

mw^%mnM^\zn'^^mmL0^m^7h^\zn\^x. mu>f- vumtm^Tk^^ 

^ J: e> {CM $ -5 3 ^ ^ -r^e 1 ffl«® V > ^-ts T ir pi =E 
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#2003—065 063 

i: ^S^mt-t^m^m l BM6 (DV^•f tl*^ l ^lCtH«®?^^^ >^rAT^-feX;* 
^ -fe ^ ^ U c 

73rS 8 (0 V>Ttl*> 1 «{C|B«(3D?^^^ > A T ir >^ ^ ^ U o 

[11:^^1 0] i^mi^mm±izm^^tir^mmii. 

mmizMmLX75:mir^^-7^j\ymm^m-t^mmm<Dm^j2^^'\zjimmm(Dm 
izmi.xm^72^^mmt LxmMo)i^^^(D^^:^jvm^tf^mti^^z>izmm^ 

[0 0 0 1] 

^^^it. i^^^>^AT^-fe^>^^U (MRAM: Magnetic Random Access Hem 
ory ) IzmV. #{Ch>^;i/M?gS^«gi;^^{C<J:»J "0" / "1" ^#(DlBtt $:ff 
^ S: ffJM U T L ^ ^ U -fe ;i/ ffl V ^ S MRAMIC -5 Jjl ^ U 12 ;i/ CD ^ 
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#2 003 — 065063 
it M 

[0 0 0 2] 

<Dot>0-"DlZ. h>:^^;i/M?^^^*L (Tunneling Magneto Resistive) ^^^m 
VNT "0" / "1" mm<D$m^n^m,m'\^\-y^Jim^ (Magnetic lunnel June 
tion: Jg^^, MTJ tmmt^) LT^^bfc?^^^ ^ U •fe;i/$:^f 

izmuLtci^m^^. iS5$ttS:^-B:^#oMRAM*^^l^$tlTv^s (m^it. 

[0 0 0 3] 

0 9«, MRAMT'ffiV^e>tl-5MTJ ^d^® $:«lii&61IlC^t- o 
[0 0 04] 

3®MTJ 2^(^1^14» (^i^ttM. 71,72 X^l-Dmm 

ttM ( h>:^;i/A'; TM) 73$:^^fe'^it$:;tb, 2 o(Di^'l4M 71,72 

[0 0 0 5] 

2o<Z)?gSttM71,72 (Z)-'^{R!flCttM5^?i^ffi»74*^iB«$tlSo R^M^ 
tt®7l(Z);^l^><Z)rqI^<D^^$:^A-5Zliitc<k i)mm^mMizm^m:k.^t:Lib(D^ 

MT'S>Sc zirT% ;^fcr>nr^ffi!i®?^ffiM7ii±efiM (*;feiiia#Ji) > >^tr> 

H^M(Z)?^ffiM72ii®^M (*:fe:lii^>^) i:i^«n-5o 

[0 0 0 6] 

SlO (a) i3<J;t>* (b) li, S9 1C^U;£:MTJ ^^<Z) 2 0(5D|^ffiM71 ,72 © 
tf >® |ql ^ (Z) 2 o ® ^ ^ L T V > -5 o 
[0 0 0 7] 

SlO (a) iZ^-t^OiZ. 2^(Dm^m71,72 (D^}^y<D\^^ mm^^O) 
f^%) (I^D) T-fe-S^-^li, 2o(^?§^'l4M71,72 iZ^^nr^hy:^JVA 

[0 0 0 8] 
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#2 003 — 065063 
EIIO (b) {cmt-J:e)C, 2^<om^m71,72 (D 7. (Dm ^ti^^^nv:^ 

[0 0 0 9] 

MRAMT'ii, MTj ^^(D^m^Bc^^M^-s 2 "1" mm<Dmm.v<m ( 

[0 0 10] 
[0011] 

[0 0 12] 
[0 0 13] 

EIl3tt, mi 1 tf»®B-B^ci&oTl^ry h^lcM^|l^ffilcfel:tS#5t® 
[0 0 14] 

mi 2J3<ktK®i 3^c^v^T, iott^#^*;s« (M;^«p msmm , 1U±2/ 

JVmmh^yi^::^^ (NMOSFET ) ® K l^-Y fe« V - Xfl^ h -S^M^/ 

mmmm). im^-hmmico. i5\,tf$i ±mmmmm). mtmz^mmm 
m (M2) , mtm 3 ^mib^s cms) e> s mtj g^M^iH^, isi^m 1 ±mmmm 
i5^mmmi3^nm.mzmm-t^r:itb(Dmn^<Dny3f^ }>, i9iiii2^MBB$i 
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#2003—065063 
« »* 

2iij:MTj m^. 22\,tf$4:mmmm). 23itf$4±mmmm22<kmj 

[0 0 15] 

WL) liS^ji^ur-hm (SL)ttV-X^, (RWL) ttM*^m b C - K^S:^*) L 
[0 0 16] 

[0 0 17] 
[0 0 18] 

[0 0 19] 

MTJ m^f!'h<mmL^m^^-rmz\t. ^^ffiLc'-K^wL srfstt'ffcsii:, m 
^^tifeMTj m^^z^w.-^i^^^'^ v^m^oy^^Tty^mt. hxm^m^^^ 
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#2003—065063 

[0 0 2 0] 
[0 0 2 1] 

gii 4ii. MTJ m^<Dwmm^<DRmizj:^m.tfLm(Dmmit (mtj mm) ^ 

[0 0 2 2] 

g|l MTJ ^^©TX7^n>f Fffl^S:^UTV^So 

[0 0 2 3] 

mi 4fC^i-MTJ tt^<7)i;e){C, MTJ ^^©Easy-Axis :)?foIfC^# 

(Z)ttf^®^m®it) MRirbill^litlSo J&J3> MRittt> MTJ ^^©^ttM^tt 
e^Ci: tJ^-ffci-So 3^^ET'li, MRitA^50%gS(^MTJ ^^=b#P>tlTV^So MTJ 
Easy-Axis :;^IpI®?§^J^Hx^ Hard-Axis (fflUflll) IoI(Di^|?-Hyi: (D-^ 

[0 0 24] 

® 1 4 4'<^)|l^feJ;tJfii^{C^t- i:e>lC, Hard-Axis :;^f£a<3D?iS#Hy©:^^ § 
J:oT, MTJ ^^(Z)Si5lffi$:^A^^«?)fC>^xM7&Easy-Axis ^fojCD^^Hx® 

^c*f^SLTSB«$4^TV^SMTJ ^^(©^tfcf"-^ S:#^Jit^zl^: A-J-e^So 
[0 0 2 5] 

apt). 01 5 tC:^-ri:e)fC> Easy-Axis :3^InI®?^#Hxi: Hard-Ax is 
[0 0 2 6] 

Easy-Axis ^|^a<D^^#Hxi: Hard-Ax is -f5^(r>M,W^iyiL<D^l^M>^(J^i^^ 
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#2003—0 6 5063 

[0 0 2 7] 

m-DX. Easy-Axis :^[6l®a#Hxi: Hard-Ax is -^m<7)mmy t(D^^m^(Diz 

. MTj m^izM-t^T'-^a^m^Ti.^iimmr*^:^. 

[0 0 2 8] 

[0 0 2 9] 
[#mff 35cm 1 ] 

Roy Scheuerlein et.al."A 10ns Read and Write Non-Volatile Memory 
Array Using a Magnetic Tunnel Junction and FET Switch in each CelT.ISS 
CC2000 Technical Digest pp. 128~pp. 129 
[0 0 3 0] 

±8Hl/fcJ:e>{ctJe5f5<OMRAM®i2;i/«5tli, ^^;5:^M«jtT'fe U , '®=r>^.hT' 
MRAM&Ji#^i--5 r ^*>KliT'^-5 V^ o o feo 

[0 0 3 1 ] 

[0 0 3 2] 
[Mffi S:«¥SStf S ©#^] 

^ t ^ ttif BziM CO m,'^m(j^m\Mn^m\z j: u ^-ft -r ^ tc 
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#2 003—0 6 5063 

So 

[0 0 3 3] 
[0 0 3 4] 

<'m 1 (Dmmmm> 

[0 0 3 5] 

^m<DV=yyV7.dl (NMOSFET ) (O^-hmitm. 2 ^J;t>*3 li^^M^PlCjg 
MJ|c ^ J: t)?V-;^ (Source) MJlJc, 4 li^if- h««, 5 feJ:tK6 liHl ^MiB^S 

[0 0 3 6] 

fe^5t ^ iBl^tc, ^n^tx^'ffiM*^ e> ^ g jf 71 @^M72i: (Z)ra{c#^'[4M 

lCttjR^?§SttM74A^IBtt$ tlT VN^ o 
[0 0 3 7] 

;2is:M(7)MTJ ^^2Ui, ^'SMilLT, NiFe, CoFe, CoCr, CoPt^ 
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•I »> 

[0 0 3 8] 
[0 0 3 9] 

[0 0 4 0] 
[0 04 1] 

h«^4 iibT, :^mxit. jKU S/U 3>>!f- h±®lC^Mi/ U -^^>f KM 
[0 0 4 2] 

IP*., 01 JCa^-t-^^U-fe;i/ii. 4^^^S«io±ic?^f!g$ti;t«t3i*-fe;i/S 

nmh'yyi^i^siKD^-hmm^ (D±mizmj m^-2i7b^sgsg;$tiTv>-g><. ^mt- 
^^m^mmo±izm^^nr^nTj m^2i(D--:&m(Dm^m7uz7S:m-t^^ 
o \zm^7h^^)\^mw.m v^yvT.^ (D^^^)\^^mfimwL^nx\i^^o 

[0 0 4 3] 
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#2003—065063 
«> 

MTj m^2uzpimizmf£^^^iz±mmm25t:hxm^itcixmm^m^-t^o ^ 
mzj&tji^^t>iz±mmm m^itr) ^m^L. z.(D±mmmizm^72^3!^^'^jv 

[0 04 4] 

mz. ±mmmz^^^=^v-^)V(Dm^^mm-t^o ?^^3, j^T®mH>3c^v> 
, y<w^%X'm^r^m^^tmm^zmw.^J^ml^^:^\^<Dmm:&^\^^\,t.mw^^hx 

[0 0 4 5] 

, jifHMTj m^2iizMm-t^¥- hmm i^-hmm) -^ nmmmmMizm&m 
&.±<D-m^^'^- hnEt^^Mhx h^>t^^7.9^^yv^mizh. KP-r>«M5 
nv-^mme iKDmizwYj m^2i(Dm^72<^m^^m^^^^:^)imm cm^ 

"0" lc^j;S;LfeattT'«JEhM$:mu> "1" , "0" izMm 

[0 0 4 6 ] 

mmnLx^h. ^n'e.nmmm^^m^^'&X'^^mm^^^^'&. ^^^ny 



1 0 
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#2003—0 6 5063 

[0 0 4 7] 

[0 0 4 8] 

[0 04 9] 

[0 0 5 0] 

[0 0 5 1] 

[0 0 5 2] 
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#2003—0 6 5063 

[0 0 5 3] 

<m 2 (Dmmmm> 

[0 0 5 4] 
[0 0 5 5] 

^<D^=EV±JVit. mi<DmMmm<D:iL=^V-k)Vtit^X, MTJ md^21CD— 5gg 

S:#l.Tv%So t&l3Tasi^m26^:g^MMiB^27^l^MbTt^J:v^, 
[0 0 5 6] 

[0 0 5 7] 

MTJ ^^2i-»si*m b v=yz/V7.^ ^w^^m^\zm^^ 

[0 0 5 8] 

z:®J:e){CMTJ ^^^2HCa[^J{CS^ii*-lr;i/^^ffi h^>i;>^^$:g^^bfc« 



1 2 
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#200 3 — OjS 5063 

[0 0 5 9] 

<ms0mmmm> 

[0 0 6 0] 

M^LTv^^,^,*'!M^^;, ^(Dmitmi:^x$>^<Dxm i^t.m—w^^^Lx^^ 

So 

[0 0 6 1] 

o 

[0 0 6 2] 

<m4<Dmmj^m> 

m in^f$ 3 (Dmmmmx It. mtj m^2i<Dmmm7i(Dmit(D:^\^\,t^^:^;v 
nwt(D\^^iiw.^-t^:^m i^-hmm(D^-^:^m il;&oTv^s*^, mtj 

[0 0 6 3] 

•o^^xmm^m^mzB'tmmmx$>^o 

[0 0 64] 



1 3 
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#2003—0 6 5063 

[0 0 6 5] 

2i(Dm^72^^mm^m^^nm^^-tzinz^i). mtj m^zu mmmiicDm 

[0 0 6 6] 

<m5(Dmmmm> 

o V > T ^^e^ ^ -r t^M 0 T' s „ 
[0 0 6 7] 

50±\,Z± JVmnm h y 7. ^ tVXmmh'^y V^X^ (Thin film transistor) 
[0 0 6 8] 

mmm^rmn lx. 't(D±iz-tjvmmm(Dmmh^yv:)^9(D7i'>(^mmx 

^^(DX. Vy.^h. ' -^y ■ U 3 > (System on silicon) ^WM. H)^^. 

izm-^-r^^tti^-^mizfji^^ 

[0 0 6 9] 

<m 6 <Dmmmm> 

m 6 It. :$imm(Dm e (DmmmmizWi^Mmxm^^ ^n^^ ^ u ■fe;K^-Mic 

O V ^ T «ii $: fill fC ^ -r ^® la T' ^ . 
[0 0 7 0] 
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[0 0 7 1] 

mLx^^:^jvmmz^ v^^-t^m^-ki^mizmisb^^^-fy'^$>^, u^n vx 
, m^j2<mzi^i^mtji^^:^jvnm(om im^%L^m^<Dmm) ^i<imiz^m-t^ 

[0 0 7 2] 

<m7(Dmmmm> 

[0 0 7 3] 

oZrNb;fc^f(^)^^ttJ^3lS:S^^bTV^S^,, (2) h ^ > t^>^ ^ i: t T 

if£ai#:M50±lC^mh^>t;?>?.^ (Thin film transistor) S:?^^L/fe,^,> (3) 
^Kh^>S>';<.^®T:^{II{CNiFe, CoZrNb^if©#Ci^'ffm61$rgBfib7^,^„ (4 
) MTJ ^^21(©T^@B$Si:>!f- hiS^$:S^6«IJC:J)'^b, MTJ m^2l<Dr^mm 

mmmmm7f^m^-^nx\f^?>^f3m^jti). ^(Drntm^^^x^^a^xmi^tm 
-^f-i■$:#LTv^So r3mm^mmmmm7tiikm-t^^oizi,x^^ 

[0 0 74] 

*^ii^tis;r>^^{c h^>i;>^^(D>!f- hmu^m^-r^o 

[0 0 7 5] 
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[0 0 7 6] 
[0 0 7 7] 

[0 0 7 8] 

^ ^ ^82^e i: aJS L T >^ - > ^ L =fe(Z> T- & S o 
[0 0 7 9] 

[0 0 8 0] 
[0 0 8 1] 

[^W«>^:^] 

±m Lt^^o iZ:$i^m<Dm%^ > ^ A T ^ -fe X ^ ^ U {C ^ 4x li, #i?)T 
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#200 3—0 6 5063 
[[112] *5§H>S®ll2(Z)||^fe?^^^C'^SMRAMT'MV^e>4^-5^^U-fe;I/(Z)- 

[m 6 ] ^mm(D^ 6 (D^ifeJ^^C'^-SMRAMTM ^ ^ U 

[0 7] :^:|§^<Z)||7<0||^g?^«|^C^SMRAM•e«V^P>4^S:Jl^U-fe;^® — 

a 

[mil] Mkm±jvri'^.(D^^m\y^r^h(D-m^m^mizm^m. 

mi 2] 01 1 tf'<z)A-A?^icme) i^^y h^^cs^l:J&®F^^cfcv^T^^ 
u 1 m^izm^ Lxm^M(D-m^m^mizBt\^mmo 

cmi 3] Ell 1 ^(DB-Bmizmt>m^7i^^u- ]^mizmw.^jtm\H<Dm 
j^cD-m^m^mizB-tmmm. 

[014] 09ic^LfcMTj m^(Dmm^<DKmz^^m.mm<Dmm 

mi 5] 09icmbfeMTj m^<Dry(.9-u>( \^mm^m-tn^mo 

lO-i^m^m^, 1 "•#^ii<?^tir;i/S^M(Z) h^>i^X^ (NMOSFET ) (D^-h 
mitm. 2 ••• Kl/-r>(Drain) M^^, 3 V (Source) Mig?, 4 -^f- h«M 



1 7 



ajll# 2003-3023492 



#2003—065063 

.SI » 

> 21-MTj m^. 25'-±mmm. 26-rmmm, iv-^mm. 
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61 50 
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CEIl 2] 




f 
10 



6 



aiiE#2 0 0 3 - 



[013] 



#2 0 0 3 — 0,6 5 0 6 3 
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[014] 




•100 0 

Easy-Axis Field [Oe] 
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#2 0 0 p — 0,6 5 0 6 3 

mm] 

mmm] m i 
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